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Abstract 
Educational thinking in England currently includes emphasis on creativity. Planned curriculum redesign for primary schools 
recommends aspects of thematic contexts and cross curricular links. Student teachers in the School of Education will be required 
to deliver this curriculum on entering the teaching profession. The study arises from a desire to explore the teaching of science 
concepts through the performing arts thus examining elements of a cross curricular nature and blurring subject boundaries. 
Education students work closely with students from the School of Arts and New Media to produce performances designed to 
address ‘difficult to teach’ science concepts. These performances will then be presented to children in their primary schools. This 
study explores potential shifts in attitude to, and engagement with, science by the participants or, conversely, their engagement 
with the performing arts. The relevant data is collected by questionnaires and semi-structured interviews. 
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1. Introduction 
The researchers have a longstanding interest in exploring the boundaries between science and the arts. The 
principal researcher, who is a former industrial scientist, schoolteacher and now teacher educator, also has an 
interest in creativity and creative thinking. Furthermore, he is keen to facilitate an understanding and enjoyment of 
science for all learners and not just those who engage with science because of their innate mental makeup. One 
possible way to approach this is by bringing the science to life, i.e. by interpreting science concepts using models or 
analogies that are visualized through the performing arts. This piece of research explores this pedagogy at two 
levels. The first stage involves interdisciplinary collaboration of University students from the School of Education, 
i.e. teacher trainees, with University students from the School of Arts and New Media, i.e. performers. This whole 
body of students will produce a performance that interprets science concepts encountered in primary school 
education. In so doing, the University students will have to deliberate the accuracy of primary science concept 
interpretation through their level of understanding. Subsequently, the performance will be presented to children in 
local primary schools thus inviting interpretation of concepts at the level of understanding of children of primary 
school age. 
This approach to learning raises the issue of a consideration of the learning styles of the participants both at a 
University level and at a primary school level. There has been much research carried out regarding learning styles. It 
is suggested that learning can take place by visual, auditory or kinaesthetic (VAK) means (or by a combination of 
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these possibilities). This is sometimes extended to VAKT, the T alluding to tactile learning. This multisensory 
approach to learning is often associated with the Montessori Method (Montessori, 1912) and is used in ‘accelerated 
learning’ approaches such as CASE (Cognitive Acceleration through Science Education) incorporating the work of 
Shayer and Adey (1981, 1994). 
In recent years there has been great value placed on the emphasis of creativity in the primary school curriculum 
in the UK, both from teaching and learning perspectives. This followed the production of a report by the NACCCE 
Committee (1999) and culminated in the production of the Government’s Excellence and Enjoyment document 
(DfES, 2003). Currently, the primary school curriculum in England is being redesigned and the government 
anticipates that it will be delivered in schools commencing September 2011. One of the features of the curriculum is 
a recommendation to contextualize teaching and learning within themes, e.g. Transport, Ourselves, etc. These will 
provide a focus with possible linking of subject areas, e.g. the teaching of Mathematics in the context of Science or 
exploring ‘colour’ in Science and Art. The focus of this study is a further example. Through participation in the 
study, the education students will develop skills and attitudes that will help prepare them for their entry into the 
teaching profession and their consequent engagement with the new curriculum in schools. Similarly, some of the 
Performing Arts students are exploring the possibility of practising in school settings and will gain insight into 
educational objectives and approaches. 
2. Development 
The research depends upon collaboration between staff and students from two Schools within the University by 
undertaking a voluntary extracurricular activity on a regular basis. The fact that the outcome of the project was to be 
a performance, i.e. a tangible product, placed great importance on identification of a methodology for the associated 
research. Selection of an appropriate methodology was crucial because the researchers were active participants in 
the processes involved in producing a performance. In short, they had to ensure the project was a success. 
As the researchers were heavily engaged as participants, a variety of largely qualitative methodologies were 
considered. These included Grounded Theory, Ethnography and Phenomenology. Grounded Theory was dismissed 
as a possible methodology because the degree of social interaction between researcher and University student, and 
between researcher and school pupil, would be minimal. Furthermore, any possible data arising from these 
interactions would be used to measure, principally, any shift in attitudes of the project’s participants (i.e. University 
students or school pupils) towards science and consequently their engagement with it. It is not the intention to allow 
theory to emerge from the data. 
There was therefore subsequent deliberation over the selection of ethnography or phenomenology as a suitable 
methodology for this study. The history of phenomenology as a qualitative methodology is very complex. In her 
comparative study of grounded theory, ethnography and phenomenology Christina Goulding (2005) described the 
work of Husserl (1962) and Schutz (1967). Goulding says that Husserl put forward the term life world which 
represents a schema for describing and classifying subjective experiences within that world. Schutz (1967) 
developed this as a method to included details of experience at a more mundane level of everyday life (cited in 
Goulding, 2005). Goulding (2005, p 302) goes on to say that ‘Schutz proposed that individuals approach the life 
world with a stock of knowledge made up of commonsense constructs and categories that are essentially social in 
action.’ From this phenomenology requires the researcher to reflect on social experiences so developing in-depth 
meaning from those experiences. Theory building as a result of this intense reflection is central to phenomenological 
methodology and as such is not a desirable trait required within this study. 
The authors immerse themselves in processes of interaction played out by the student participants. The former 
take part in proceedings and undertake participant observation of both a covert and non-covert nature. This 
involvement with the group lends itself to ethnographic methodology. However these observations form a small part 
of data collected in the early part of the study. The initial data was collected via questionnaires, focus group and 
individual interviews. This initial data identifies the academic background, underlying attitudes to science and arts 
education and motives for participating in the project. It also provides indicators that may inform subsequent 
participant observation. As Schutz (1964) points out, even though the group and the setting are familiar to the 
observers, they will need to treat them as ‘anthropologically strange’. Hammersley and Atkinson (1983)  state that 
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such a situation means the inherent culture becomes an object for studying. They go on to suggest that even if the 
observer enters the field with preconceptions it is difficult to maintain them when confronted with sustained first- 
hand experience of participants’ actions and interactions. 
An invitation to take part in the project ‘Teaching of Science through the Performing Arts’ was offered to 
students during Induction Week at the University. Ten Education students and three Performing Arts students were 
interested in taking part. Identifying a mutually convenient time to meet was a problem. Participating students 
commit to two hours of project activity each week for several months. Consequently, the logistics of timetabling 
meant that identifying a time when both sets of students were free to meet was difficult. However, time was found 
and an initial planning meeting was arranged. 
At that first meeting the participants introduced themselves briefly. With hindsight it would have been better to 
let students give more information about their background and their reasons for wanting to take part. There were 
some tensions apparent between some of the participants from the different disciplines. These apprehensions 
disappeared over the course of subsequent meetings as some common ground was met and as students got to know 
each other better. Initial data about student background was collected by questionnaire during these early meetings. 
This indicated that the students’ competence in science varied greatly along with their residual attitude and 
willingness to engage with science. Some have ‘had good experiences of science at school through discovery 
learning methods’ whereas other students had disengaged with science as a result of poor pedagogy with an 
emphasis on book learning as opposed to practical investigation. 
Motives for students’ participation in the project varied. One Arts student provided an overview when she said ‘I 
was interested because it was two very different worlds. People don’t normally associate science with art. I think it 
is in an experimental stage now. We are experimenting with how this could work. We are trying to combine it in a 
good way so that it stays art and it stays science, both. It’s not just some crazy mixture. I think we are doing very 
well because it looks good, it’s entertaining. They are going to learn a lot from it. I think that in the future it could 
become a new genre in teaching or in performing’. Of course the approach is not new but it is new to these students 
and it is fairly unique in the fact that teacher trainees work with performing arts students on a voluntary basis as part 
of an extracurricular activity. A teacher trainee had the intended audience of children in mind when she stated her 
motives for participating were that ‘I think children learn more when they are enjoying what they are seeing so I 
think they will remember the things that we are teaching them because it is enjoyable and interactive’. 
Early indications of the experiences that students are gaining from participation are highlighted by one Arts 
student who said ‘I think that I personally learned a lot from the teaching students. Because we are doing different 
courses we have different interests in the world. We have a different way of thinking and of working and of 
progressing in our work. I really like to work together with them because it’s actually interesting to see, to 
experiment with this difference. It’s entertaining. I enjoy it very much’. In response to the same question an 
education student responded ‘I think we’ve learned a lot of things we can use in school, not just for performance but 
from the Performance students like how to make it more interactive’. 
There was discussion about which aspects of science should be considered as foci for the performance. The 
education students suggested several science concepts that, they felt, teachers found difficult to teach. These were 
mapped out on paper and presented to the whole group. 
The performing arts students liked many of the ideas but highlighted the need for a story or narrative 
performance. The map was used as a focus to plan out such a narrative by identifying a ‘journey’ or appropriate 
sequence of linked science concepts. The performing arts students also requested some science education books that 
they could use as a source or basis for the performance. 
There were initial tensions between the students from different disciplines. This was highlighted in an interview 
with one education student who said ‘I think at the start it was difficult to get both disciplines linked together. Each 
discipline was trying to put their ideas forward and we had to come up with a positive way of combining them both 
so we could progress and get going. So at the start it was quite difficult. Now as new ideas are being formed it seems 
to work quite well and we get good input from both sides’. 
Further problems arose regarding the degree of participation of the students. Workload prevented attendance of 
Arts students at two initial formative planning meetings. Consequently some mapping out of the performance 
content was made in their absence. Furthermore it became apparent that attendance by Education students would not 
be possible due to their commitment to spells of teaching in schools. Their places would be taken by another cohort 
2. Development 
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of Education students returning from a spell of teaching in schools. The latter would need to be made familiar with 
aspects of performance by the initial participants.  
The storyline was finalized, largely by Education students, and participants were confident of its success. 
However, difficulties became apparent when the scenarios were acted out. Some of these were logistical. For 
example the problems involved in seamlessly moving from one scene or sequence to another had to be addressed. In 
addition the portrayal of science concepts had to be analysed from the learners (audience) perspective to try to 
determine how effectively they were being communicated. The need for a script was identified by the Arts students 
and the expertise of a fellow student, experienced in this area, was sought. These difficulties came as a shock to 
some participants, particularly the education students. Only one such student was not surprised by these problems. 
He said ‘I thought it was interesting that some people felt like that because I didn’t at all because I knew that was 
going to happen. I knew it was going to be really tough to start off with – do you know what I mean? So it’s quite 
interesting to see what we all thought of it in different ways. Do you know how we thought it would run really 
smoothly?’ This particular student had a background in drama. Interestingly, the performing arts students were 
prepared for such difficulties. One said ‘It happens very often that people, because we improvise. Sitting here 
around the table you show things. But when you are ‘Now let’s improvise’ it’s ‘What!?’ This difference may be due 
to different approaches within the disciplines and is summed up by one education student who says ‘ I think we 
didn’t have the same ideas at the beginning. I think the difficulty was we were having conflicting ideas. So, 
possibly, the arts students were coming at it from a very expressive, by a very interpretive way, whereas, we had the 
more direct approach. So at the beginning it was quite difficult. We were clashing quite a bit. Now we have met in 
the middle.’ A performing arts student reflected on the situation astutely by saying ‘I think we do similar things but 
in different ways. A performer has a message that he wants to convey. When we combine teaching and children with 
it we have to constantly think about how is this going to look like for children of that age? How are they going to 
learn it? And this gives it a nice twist’. All of this may be an indication of a way of working or a mindset associated 
with their discipline and may be worth exploring in later studies. 
In terms of how people learn science an education student intimated that in the classroom science might be 
apparent in two ways, he said ‘There are two possibilities. Experiments or things you can’t touch. The performing 
arts students could make it something more tangible for the children.’ Another education student developed this by 
saying ‘I think it reinforces the fact that science is a hands-on subject but it doesn’t always have to be an 
experiment.’ 
With respect to how people learn and implement the performing arts and what these practitioners were learning 
from this project, one education student observed ‘I think actually the performing arts students have to think about 
an audience so they are going to have picked up some skills about really going into depth. Before they may have 
gone for wide age groups, old and young people. Now they really have to fix on a narrow age range.’ 
3. Conclusion 
This approach is not new. However, the collaboration between students from two different disciplines, as 
outlined above, is fairly unique. 
Teaching of science through the performing arts involves a combination of visual, auditory and kinaesthetic 
learning. Of course science can always be learned through seeing, hearing and doing but when engaging with 
science concepts through performing arts it can involve both fine and gross motor skills. This is coupled with 
assimilation of the concept, subsequent cognitive conflict and possible accommodation of the concept through 
having to interpret it (and present it) through the performing arts. This involves a combination of creative thinking in 
science and arts disciplines. 
In this particular initiative, tensions and apprehension between the Arts and Education students and their tutors 
had to be overcome. This was achieved by a natural process of becoming acquainted as individuals and by learning 
to respect what they had to offer from their own field of expertise. This was aided by participating in practical 
‘icebreakers’, ‘energisers’ and ‘warm ups’. One student stated that he felt that these had been introduced too late. He 
felt that the group dynamic would have benefited from ‘energisers’ in the first session. 
Data collected so far suggests that the two sets of students are beginning to appreciate each others’ strengths and 
what they bring to the project. As a result they are supporting each other in overcoming any obstacles that need to be 
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overcome in order to produce a satisfactory outcome, i.e. a performance that will effectively conveys science 
concepts. 
These areas of the work in progress will be further developed in the future. In addition it is becoming apparent 
that another interesting avenue to investigate in more depth would be to identify the necessary conditions for a 
successful production of this kind and, furthermore, to identify the strengths of individual disciplines which bring 
this about. 
For instance, it seems that the education students want to be more creative with their practice. Interestingly, even 
though they are being creative within the setting of this project, they had not envisaged taking it into the classroom 
within their own practice. One student highlighted this, saying ‘Even if you did it in the classroom, using drama. I 
think that using the way we are talking about representing it, we’ll be able to use that for the children to do it in the 
classroom. So we are talking about tug of war, talking about pulling forces and things like that, being of real benefit 
in the classroom. By doing drama you are actually physically doing it. When you are actually moving your body to 
act like a force it is going to stick in your memory.’ The National Curriculum in England places a great emphasis on 
acquisition if skills and furthermore on the transfer and application of these skills in other contexts or disciplines. 
The education students receive input on this during their course yet it is interesting to note their lack of awareness of 
implementing this notion in practice. Perhaps they lack the confidence to take the necessary risks involved in being 
creative with their pedagogy.  
It will be interesting to investigate what helps education students to be creative, what strategies could they use, 
what conditions are necessary and do collaborations of this kind address those aspects? 
References 
Adey P.S., and Shayer M., (1994) Really Raising Standards, London, Routledge 
Department for Education and Skills (2003) Excellence and Enjoyment. London, HMSO. 
Goulding, C., (2005) Grounded theory, ethnography and phenomenology; A comparative analysis of three qualitative strategies 
for marketing research, European Journal of Marketing, 39,. 3/4, Bingley, Emerald Publishing, pp. 294-308 
Hammersley, M. and Atkinson, P., (1983)  Ethnography: Principles in Practice, , London, Tavistock 
Husserl, E., (1962) The Crisis of European Sciences and Transcendental Phenomenology, trans. by Carr, D.,  Evanston, IL 
Northwestern University Press 
Montessori, M. (1912) The Montessori Method, London, Heinemann 
National Advisory Committee on Creative and Cultural Education (NACCCE) (1999) All Our Futures: Creativity, Culture and Education. 
London, Department for Education and Employment. 
Schutz, A., (1964) The Stranger:An Essay in Social Psychology. In A. Schutz (ed) Collected Papers Vol II, The Hague, Martinus Nijhoff 
Schutz, A., (1967) The Phenomenology of the Social World, Evanston, IL, Northwestern University Press,  
Shayer M., Adey P.S. (1981). Towards a Science of Science Teaching, London, Heinemann Educational 
3. Conclusion 
